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A. Relevance of the Above-identified Document 

The following is an English translation of 
non-English language information that may be relevant to 
the issue of patentability of the claims of the present 
application. 

The non-English language information relates to the 
technical background of the present invention. 

B. Translation of the Document 

SPECIFICATION 

1. TITLE OF THE INVENTION 

STRUCTURE OF BEND FLEXIBLE PORTION OF 
FLEXIBLE CIRCUIT SUBSTRATE 

2. WHAT IS CLAIMED IS: 

A structure of a bend flexible portion of a flexible 
circuit substrate comprising a required circuit wiring 
pattern formed by a conductive foil of a no-bonding-agent 
flexible one-side conductive plate obtained by combining 
the conductive foil and a base film without using a 
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bonding agent, and 

a cover film formed on the circuit wiring pattern via 
an adhesion layer, 

the circuit v^iring pattern having a center located at 
a bend neutral line of the flexible circuit substrate. 

3. DETAILED DESCRIPTION OF THE INVENTION 

"Industrial Field of the Invention" 
The present invention relates to a structure of a 
bend flexible portion, having high flexibility, of a flexible 
circuit substrate, and especially to the structure of the 
bend flexible portion of the flexible circuit substrate in 
which (i) a required circuit wiring pattern is formed by 
using a conductive plate, such as a flexible one-side 
copper-clad plate not having a bonding-agent layer, and 
(ii) the flexible portion has a satisfactory flexibility. 

"Conventional Art" 
To manufacture this kind of flexible circuit 
substrate, as shown in Figure 2, generally, (i) prepared is 
a flexible one-side conductive plate 10 called a flexile 
one-side copper-clad lamination plate obtained by 
combining a suitable base film 11 and a conductive foil 13 
(typically, a copper foil) by an adhesion layer 12, (ii) a 
typical patterning is carried out with respect to the 
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conductive foil 13 by photo-etching to form a required 
circuit wiring pattern, and (iii) a cover film or a surface 
protection layer, such as an insulating ink, is provided on 
the circuit w^iring pattern via the adhesion layer to protect 
the circuit v^iring pattern. 

"Problems to be Solved by the Invention" 
This kind of flexible circuit substrate is normally 
used as three-dimensional wiring means, and in addition, 
the flexible circuit substrate tends to be used more and 
more in a field which requires a considerable flexing 
action in cooperation with a moving portion of a device, 
etc. It is preferable that the circuit wiring pattern of the 
bend flexible portion of the flexible circuit substrate 
which receives such flexing action be provided possibly at 
a neutral line of the bend flexible portion so that the 
circuit wiring pattern does not receive an undesired 
flexing stress. From a standpoint of the placement of the 
bend neutral line of the circuit wiring pattern, even in the 
case of the structure of the bend flexible portion using the 
conventional flexible one-side conductive plate 10 shown 
in Figure 2, it is not so difficult to achieve such a 
lamination structure that minimizes the flexing stress the 
circuit wiring pattern receives. However, since the 
circuit wiring pattern is so provided as to be supported by 
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the base film and the surface protection layer via the 
adhesion layer, there is a limit to the reduction (a 
predetermined thickness or less) of the thickness of the 
flexible portion. Here, the thickness of the flexible 
portion significantly affects the flexibility of the bend 
flexible portion. Smaller the flexible portion is, more 
significantly the flexibility of the bend flexible portion is 
affected. However, in the case of using the flexible 
one-side conductive plate 10 having the conventional 
structure, the degree of stiffness and the reduction of 
thickness are significantly limited because of the 
existence of the adhesion layer on both sides. Therefore, 
an essential problem is that the flexible one-side 
conductive plate 10 cannot be used as a plate which is 
low inertia, thin, light weight, and highly flexible. On 
this account, it is necessary to realize a structure of a 
bend flexible portion which can solve the above problems 
comprehensively. 



"Means for Solving the Problem** 
For realizing the high functionality of this kind of 
flexible circuit substrate, the present invention provides a 
structure of a bend flexible portion of a flexible circuit 
substrate which can be used as means which is especially 
low inertia, thin, light-weight, and highly flexible. To 
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achieve this object, the present invention is so configured 
as to include (i) a required circuit wiring pattern formed 
by a conductive foil of a no-bonding-agent flexible 
one-side conductive plate obtained by combining the 
conductive foil and a base film without using a bonding 
agent, and (ii) a cover film formed on the circuit wiring 
pattern via an adhesion layer, and further, the present 
invention is so configured that the circuit wiring pattern 
has a center located at a bend neutral line of the flexible 
circuit substrate. 



"Example" 

The following will further explain the present 
invention in reference to an example shown in Figure 1. 
Reference numeral 1 denotes a base film which may be an 
appropriate member, such as polyimide polymer. On one 
surface of the base film 1, a required circuit wiring 
pattern 2 (required number of wirings) are formed 
(applied) by a conductive foil, such as copper foil, without 
providing an adhesion layer therebetween. A most 
appropriate method for providing the circuit wiring 
pattern 2 on the base film 1 is as follows: (i) prepared is a 
no-bonding-agent flexible one-side conductive plate which 
can be manufactured by a casting method of a conductive 
foil (for example, a rolling copper foil) and a polyimide 
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polymer member, or a sputtering method or ion vapor 
deposition by which a conductive material is formed on a 
polyimide film, and (ii) photo-etching is carried out with 
respect to the conductive foil to form the required circuit 
wiring pattern 2 on the base film 1 without using the 
adhesion layer. With this, it becomes easy to configure a 
bend flexible portion which is thin, low inertia, and fine. 

As shown in Figure 1, in the bend flexible portion of 
the flexible circuit substrate, the cover film 4 is formed on 
the adhesion layer 3 for protecting the circuit wiring 
pattern 2. The adhesion layer 3 and the cover film 4 are 
provided so that a total thickness Li is equal to a total 
thickness L2. Note that the total thickness Li is a total 
of (i) a half thickness of the circuit wiring pattern 2, (ii) 
the thickness of the adhesion layer 3 provided on the 
circuit wiring pattern 2, and (iii) the thickness of the 
cover film 4, and the total thickness L2 is a total of (i) a 
half thickness of the circuit wiring pattern 2 and (ii) the 
thickness of the base film 1. Moreover, the center of the 
thickness of the circuit wiring pattern 2 is so provided as 
to extend along the bend neutral line of the flexible 
portion. Thus, it is possible to configure the bend 
flexible portion having a symmetric structure which can 
minimize the flexing stress the circuit wiring pattern 
receives. 
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In one example, (i) prepared was a no-bonding-agent 
flexible one-side conductive plate formed by a polyimide 
base material having a thickness of 25 |um and a rolling 
copper foil having a thickness of 35 jam, (ii) a circuit 
wiring pattern 2 is formed by photo-etching, and then (iii) 
a polyimide cover film 4 (Kapton (product name)) having a 
thickness of 12.5 jam is formed so that the thickness of 
the adhesion layer 3 on the circuit wiring pattern 2 is 
12.5 )Lxm. In this way, the bend flexible portion having 
the symmetric structure (Li = L2 = 42.5 |um) is formed. 
Thus, an initial object, that is, the high flexibility, 
thinness, and light weight are preferably realized, 

"Effect of the Invention'' 

As described above, in the case of (i) forming the 
required circuit wiring pattern by the no-bonding-agent 
flexible one-side conductive plate and (ii) forming the 
cover film on the circuit wiring pattern via the adhesion 
layer, the center of the circuit wiring pattern is located at 
the bend neutral line of the flexible circuit substrate. 
Therefore, it is possible to configure the bend flexible 
portion having high flexibility which can minimize, by the 
symmetric structure of the bend flexible portion, the 
flexing stress the circuit wiring pattern receives. 

It is possible to provide the flexible circuit 
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substrate provided with the bend flexible portion which (i) 
is possibly thin and light weight, (ii) can configure a 
product of low stiffness and low inertia, and (iii) can most 
appropriately used in a field which requires high 
operation following capability and high flexibility. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross sectional diagram showing 
important parts of a structure of a bend flexible portion of 
a flexible circuit substrate of the present invention. 

Figure 2 is a cross sectional diagram showing a 
flexible one-side conductive plate having a conventional 
structure. 

1: BASE FILM 

2: CIRCUIT WIRING PATTERN 
3: ADHESION LAYER 
4: BASE FILM 
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